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ABSTRACT .
Three assumptlons underlying the use of norm
‘referenced tests are examined: (1) that expressing treatment effects
in a standard score metric permits aggregation of effects across
qrades. (2) commonly used standardized tests are suff1c1ently
comparable to permlt aggregation of results across tests; and (3) the
sommer loss of achievement observed in Title I projects is due to an
actual loss in achievement and skills. Hypotheses regarding tae

\standardlzed growth expectation (SGE) are also presented; SGE refers

t® the amount of growth (expressed in standard deviation form) tnat a
student must demorstrate over the treatment ‘interval to maintain
=tand1ng in the norm group. SGE may also be conceptuallzed as -tne
difference between the pretest percentile and the posttest
percentile. Hypotheses are presented regarding the decrease in SGE
which accompanies'grade increases, and the variation in SGE according
to the achievement test used. Purther research topics investigating
the valldlty of the SGE phenomenon are suggested. (Author/GDC)
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" prospectus for research on these assumptions as

related to norm-referenced tests. Spec1f1ca11y, th
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The purpose of this paper is to review Some assumptions under1ying,
the use of norm-referenced tests in educational evaluations and to’'provide a
ell as other guestions -

assumpt1ons which wi]]

be examined are (1) expressing treatment effects in a standard score metr1c
. -

permits aggregation of effects across grades, (2) ommdnly used standardized
tests are sufficiently Yomparable to permit aggregation of, results across

tests, and (3) the summer loss observed in Title I prOJects is due to an

'actual Toss in achievement skills and knowledge. We wish to emphas1ze at

the outset that“our intent in this paper is to raise‘guestions and not to°
present a coherent set of answers. ) J ) . :
Throughout this paper we make use of an index termej/the "standardized

growth expectation" {SGE). The SGE is def1ned to be the/amount of growth

: J(expressed in standard deviation form) that a student must demonstrate over S

a given treatment interval to maintain his/her relative, standing in. the norm

'group (Stenner et a1 , 1977). The SGE rests on the assumpt1on that a. student

will attain the same raw score on the pretest and posttest if no learning

has taken place between testings. If the pretest raw score sis equ1va1ent to

a national percentile_of 50 and the same raw score is ettered. .into the

correspond1ng posttest percentile table, the resu1t1ng percent1Te score w111

be lTess than 50. The difference between tne pretest percentile and the

posttest percentile expressed in standard score form is termed the SGE.

Stated another way, the SGE is fhe amount that a student at-a part1cuLar - :

pretest percentile is assumed to 1earn over a per1od of time or, conversely, - ﬂu/

the ‘Toss in “relative. stand1n’ that such a student would suffer if he/she

~ learned noth1ng during the time per1od

. An examp]e may help to clarify the procedures used to calculate the

* SGE. Table T presents a raw score to percentile conversion table for be-

-

ginning of first grade and end of first grade on the Total Reading scale of
the Comprehensive Test of Basic Skills, Form S. The éwerage~(50th percenti1e)
beginning first grade student attain a raw score of 31‘bn'Tota1 Readingﬁ
that this illusgrative average student learns nothing

e exfeted to again obtain a raw score

Under the assumpti
in the first grade, he
of 31 on the posttest’ Whereag a raw score of 31 is equ1va1ent to a be-
ginning f1rst grade percentile of 50, it represents an end of first grade
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percentile of 9. If both percentiles are converted to Z scores and subtracted,
the result is an SGE of 1.39 (i.e., the SOth percentile equals a Z score of

'zero, whereas the 9th percentile equals.a Z score of -1.39). 7 In other words,

if an average student learns’ nothing about reading during the first grade,
he/she would be expected to lose 1.39 standard deviation units in relative
standing because that is the amount of standardized growth exh1b1ted by the
nat1ona1 norm group dur1ng the first grade.

Grade-to-Grade Variation in SGEs -~
~ Some educational eva1uat1ons which employ norm-referenced achievement

tests share a commongassumpt1on, namely! that observed treatment effects

(e.g., differences between standard1zed means of observed treatment group

-posttest scores and expected treatment group posttest scores) are comparable

across grades. Stated another way, it has been assumed that a one-third

‘standard'deviation difference between experimental and control students'
reading comprehension has: the same meaning whether observed at the second,
fifth, or seventh grade levels. It has also been assumed, with apparent logic,

that if @ special program consistently demonstrates larger treatment effects
in the primary as oppdsed to intermediate grades, then compensatory efforts
shou1d be concentrated at the lower Tevel. In fact the twelve-year h1story'
of ESEA T1t1e I documents a nationwide trend toward focusing 1ncreas1ng
amounts of compensatory educat1on efforts on primary students. Numerous
eva1uat1on¢stud1es have supported this movement through findings that larger
treatment effects are nossible with youhger students. One, questign raised

~in this paper is whether or not there is a built-in bias in our evaluation

L hodolagy and/or 1nstrumentat1on that insures f1nd1ng more "exemplary"
\\;\/// ograms at the primary grade Tevels. ‘

We raise this issue of cross grade comparisons because . educgtional
policy may rest upon the legitimacy of just such comparisons. For examp]e,
a rev1ey of seventy- ~three school desegregat%on stud1es concluded that. . .
the critical period for desegregation (to maximize black students' achdeve-

‘ment) is :prior to third grade (Crain and Mahard, T977)”/E1ack'students

“1

- / . .
The SGE differs s11ght1y depend1ng upon where 1n the pretest d1str1but1on
the raw score 'is selected to be entered into the posttest percentile dis-
tribution. This ‘differencg is of 1nterest in its own right, but introducing
tge Jssue 1n the present ggper wou]d unnecessar11y confuse the preséntation.
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. desegregated beyond the third grade tend to show lower achievement test gains.
Of the ten studies involving first and second graders, eight showed that
deseéregation produced higher achievement levels and two showed no effect.
Only nine of twenty-one studies showed higher achievmenent among third and
fourth grade students and for students in grades five through twelve, only
s1xteen of thirty-one studies showed any ‘achievement gain attributable to de-
segregat1on Eleven of the seventy- three studies rGV1ewed by Crain,-and Mahard
were not ana1yzed‘by grade. Taken at face value, these findings suggest that . /,
youngeF students benefit more from desegregation (in'terms of achievement) - N
than do older students. Crain and Mahard (1977) conc]uqe: "The review of
these studies is inconclusive or debatable on nearly every point exd%pt that -
desegregation in the early grades is superior to desegregat1on in the later
grades" (p.19). It is precisely this kind of conclusion based upon cross gra de
compav/gons of norm- referenced ach1evement tests that may be invalid.

Ta§ﬁe 2 presents standard1zed growth expedtatlons for five commonly used
norm-referenced achievement tests. The full yedr SGEs show a consistent E "
decrement with each grade. The negative relationships between grdde and 'SGE .

v hold for both reading and mathematics across all five tests.” Tne differenges -
T between second grade SGEs and eighth grade SGEs averaged across tests eéte dss o«
one-half standard deviation. Interestingly, the 1argest losses in SGEs fo ‘ b é)
both Total Dead1ng and Total Math occur during the third grade period. Severa] ‘
recent 'studies on test score decline (cf Wirtz, 1977) have concluded that X'
test scores begin to drop at tne fourth_graJe lere]. It might be rewarding
to investigate the possibility that SGE decrements.are cau ally implicated 'f~
in reported test score declines. The Stanford Achievement Test, for example, '
exhibits a1mos¢}a fifty percent decrement in Total Reading SGE from second to
. ﬁﬁird grade. Similarly, the IT3S, CAT-77, and CTBS-S all show decrements »

approaching twenty-five percen , f -
Insight into the implicdtions that these grade to-grade differences s

\ may have for educat1o@a1leva1uat1on is galmed by realizing that a treatment _
effect of oneithird standard deviation (often employed as a threshhold value : .
for an educaﬁgona11y meaningful Or pract1ca11y s1gn1f1cant effect size)
represents a-33% increase above expectat1on for second graders on the MAT
Tota] Reading and a 200% 1ncrease above expectatlon for e1ghth graders. If
the onqo1no instructional process is 1ncapab1e of oroduc1ng more than .15 SD's
of growth on MAT Tota] Deading among e1gnth graders, then it seems somewhat o

N
unrealistic to expect-an eighth grade compensatory program or deseoregat1on \‘ I
effort to demonstrate a treatment effect of .33 SD's.
Q /o . ¢
3 - -
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The concldsion implied above is that any cross grade comnarisons of
treatment effects expressed as national percent11es, standard scores, NCEs
or grade equ1ve1ents are usually 1napproor1ate Although treatment effects
expressed in standard score form may -be sma]]er'at the eighth grade level . ~
than at the second grade level, the statistical significance (e.g., F ratio)
of these effects may be the same for both grade levels (assumﬁng equal samplé
sizes) because of the increased. pre-post correlation at the eighth grade
leved. Thus te apnly an arbitrary treatment effect-criterion of .33 SD's
(or any other uniformly applied criterion based upon standardized scores)
‘when screenind for exemplary projécts or reviewin§ research studies, unfairly .
discrimifdtes a@ainst upper grade prdj:;ﬁ@ A metric for Erg;tical or
educational sﬁgnificance which wou]d be/ comparable across grades cagnot be
formulated without cons1derat1od of the fact Egat pre-post correlations
increase with grade. 1, °

Fo110w1ﬁ§ are five hypotheses reqard%ng decrement. in SGE as grade in--
creases. It is higly 11ke1j that several of these a]ternat1ve exnlanations
combine to account for cross grade differences. LyA]though the first two

hyootheses are 1ntu1t1ve1y:more aopealing than the others, much more study of

3
-

the merits” of each exp]anat1on is recommended
w 4 :

Domafn Exoansion Hypothesis 'Vt each trcpeaSe in grade the weZ ent domai#
g

A
(e.g. readtng or math) exvands i terms of\ the number of concepts- ewcompassed
domain is that a fixed number of

‘bd tne domatn Tne resutt of an ekpandi
items w111 bé 1ess and less representat1ve, proport1onate1y fewer {tems can
be a11ocated to any;given span of concezis and objectives. As the range of

!

f cqncepts and objectives coyered by a te increases, the, SGE decreases and
/ .ﬂ edumetric va]idity is. reduced'(cf CarVer, 1974). The peorer the match between
}i : what is taught at a given grade level and what is tested the less Qens1t1ve
,the test is to growth, and the Tower the SGE. . ,
4

) .
Shifting Constructs Hypothesis: The Zevels of some tests are not well

articulated and with® each succeeding grade Stable organtzwng influences

‘¢

\ ‘other than reading or math ac%éeuement tncreaSLnZJ determtne students’
/// scores on norm—re,e\enced tesws. _For éxample, if reason1ng ability becomes - L

/[

=

- . 1 - - . .
]Perhaps a mgre methodologically ‘defensible metric would be the standard - t
“ devtatio the pre-post reSiduals. This metric should be comaprable
: acrosﬁ%&rade ihce\it_is adjusted for pre-post correlations.

¢ é\ » ! ) ‘ ,/ﬂ
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phogressive]y more confounded with reading and math achievement scores as
greade increases, and reasoning ability grows at an increasingly lower rate
than reading and math achievement then . the eonfounded reading-and math SGEs
wou}d be expected to dec11ne as confound1ng increases. As what is measured
by “iorm-referenced read1ng and math, tests changes, the edumetric va11d1ty ‘of

-

these tests may be reduced. : - ‘ T

Learning Curve HypothesiS' The deteriorating SGE is due to an actual eZowing

. in the rate of learning similar to the .way height slows down.Jram btrtn to _
- etghteen years of age. Accord1ng to this hypothesis younger students have a
greater capac1ty for 1earn1ng and this capacity qeter1orates with age. C

Unequal Intehya1-Hypothesiss 'Standgrdi%evtqtion units are not equal tnteﬁbalifti
agross grade. , Imagine a'rubber band.marked into ten equal intervals repre-.
sent1ng the one standard dev1at10n SGE at second grade on the. MAT Tbta] » ,
- Reading. MNow imagine,the rubber banﬂ‘ytretched to the point thaf the d1stance '

~ between any two marks i's equa]%%o fqe“éﬁt1ré’1en@th of the unstretched rubber ,

: _band. ‘In this way wé can- see hdw—groqgf at the sevefith grade on the MAT
Total Reading (SGE = .10) m1ghtvequaiiggpytb at the second grade (SGE = 1.0).

ypothesis were accepted the va]1d1t/ of cross grade comoar1sons "

] esf”ugib1e, but so§wou1d Just aggut aT] other - compar1sons of

1nterest in educational eva1uatTon S LT LT
- —_— . A o &
. e e q‘ - . \ -

o . .

Instructional Emph§s1s Hyoothes1s. Upper. grade teachérs do not emphaszze

K

reading and math as&mueh as - Lover grade geachers andy as a consequence

students learn less and subsequently show less growth om norm-referenced
-pggg{;; and mathematics tests. As uppersgrade teaéhers.EOncthﬁtate less on
reading and math instruction than primary grade teacheri,ithl;;ﬁ& dec:eases.

-

The five hypotheses are rank ordered from most 11321y”to Teast likely
(in our bpinion) as explanations for the bbserveg Aecrement in SGE_as grade
"in eases;f The‘first two ‘hynotheses state that as grade increases, the .
déﬁetric validity of NRTs decreases. The second three hypotheses offer
exp]anat1ons which, although not related to the eduhetr1c pronert1es of NRTs,
cannot be discounted without further research. At present all the hypotheses
and the rank erderjng are exercjses‘%?.speculation. However, we are confident .

. o
\ ) ' &

“a . ;
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. that_yarfation in the SGE across grades'represents~an important phenoﬁenon
which may have imp]?cations for both poliey makers and eVa]uacion specialists.

Unitil thqurade-to-grade fluctuations jn_SGE are better understood, researchers
might refrain from sweeping policy recommendations based upon cross grade
comparisons of norm-referenced achievement test scores.

\

"Test-to-Test Variation -
‘A1most as striking as the‘grade-to-grade_vériations in full year SGEsw
within a test are the test-to-test differences within a qrade. -Examination
of Tab]e 2 revea]s numerous 1nstances of SGEs being thirty to forty percent
higher for some ;Fsts than for others. Uthen we snift focus to schoo] -year
SBEs (see Table 3)
School-year SGEs frequently vary among tests by as much as'fiftj to sikty

., the d1fferences across tests are even more dramatic.

percent with isolated instances of SGEs for some tests being three to six
. times as large as those of other tests. _

A11 other things being equal, the higher the match between what is ; h
-learned and what is tested (i.e., the higher the edumetric validity) the higher
the SGE. - An SGE- near zeéro means that either nothing was taught, or something L
was taught but nothing was Tearned, or the test did not reflect what was
taught and/or learned. . A Targe SGE suggests that something was learned and

the test reflects well whatever was learned. Presumably, criterion- referenced

tests are superior to norm- referenced tests precisely because they prov1de a
better match between what is taught/learned and what.is tested: The SGE may
provide a simple index for evaluating the claims made on behalf of criterion-
referenced tests that they are superior eva]uatLgn tools. If CRTs demonstrate
higher SGEs than NRTs, then these c¢laims are 1ikely valid. (The last sectiops
on the edumetric ratio addresses this issue more thoroughly). A properly
developed. CRT should have greater fidelity to the curricuTum,and, consequently,
1arger SGEs The SGE may be an effective means of assessing, a priori, tests'
probab]y sens1t1v1ty to instruction. ’

“We offer four hypotheses for the variation in SGEs across tests. Again
we order the hypotheses in terms of cUr present thinking regarding the
probability that each hypothesis will bevsuscained ﬁn future studies.

j ,

ey
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Edumetric Hypothesis: Norm-perferenced tests di7fer in the extent to which

~~~~~

tney reflect stable betweeh-individuql difRerences (Carver's rsychoretric
dimension) and the extent to .which they reflect within-individucl growth
(Carver's edumetric dimension). A test may possess exemo]ah§ psychometric
_properties (e.g., high 1nterna1‘cons1stency and a good p value distribution)
but be insensitive to whg students learn over a givénh treatment interval.
Such a test will have a Tow SGE but be otherwise indistinguishable from other
norm-referenced 'tests. The reader is encourtaged to re-examine Table 2 in

'
*

light of this.hypothesis.

-

Procedures Hypothesis: Test pudlishers use vastly d4i-ferent aporoaches to

~A

,nteﬂvota:ton/ex+rupo/atvon and make different asswmptions regarding swwmer

srowth, thaus zr:t;tc'aZ7J creating S differences. The fact that full
year SGEs are much more comparable between tests than are school year ¢r
summer SGEs suggests that publishers differ considerably in the assumptions

=

they make about summer growth.
5
\ .
Norm Group Hypothes1s - The composztton of the norm groups for the various

tests dtf‘er to such an extent that the SGEs are affected.. Suppose, for
exam01e, that the Stanford Achievement Test (SAT) norm group was substantially
br]ghter than the Metropolitan Achievement Test (MAT) norm group. The result
would be that the Stanford Achievement Test norms, would reflect more-growth
'and, consequently, the SGEs for the SAT would be larger. than those for the MAT.
we should note that findings from the Anchor Test Study, for at 1east four

of the tests considered in this paper, do not account for the 1arge SGE

differences across tests.

Cohort Hyoothesis: Although the norm groups for the various tests were n

selected in essentially similar ways because the tests pyere normed in
different years “the samples may have differed in rate of achievement.
‘Teachers are fond of claiming that, like fine wines, there are “vintage
years" in wh1ch a part1cu1ar group of students just seems brighter, however,
the pattern of SGE differences across tests (taking into cons1derat1on the
year each'test was normed) is not cons1stent with- this hypothesis.

0f the four hypotheses just presented, the procedures and edumetric
hypotheses seem most compelling. The fact that full-year SGEs are substantially
more comparable dcross tests than either school-year or summer SGEs suégests

7 . 7



4

that publishers may make different assumptions about what students learn during
the summer period. Apparently publishers of the-Stanford Achievement Test
assume that very 1ittle reading or math'achievement growth should be expected
of a fiftieth percentile student, whereas pub1ishers of the MAT seem to assume
é 1ar§e amount of summer grthh.] It seems probable that eva]uatioq\findings

~will vary depending upon which test is used, how closely different publishers'

assumptions regarding summer growth coincide .with empirfca] findings, and
whether fall to spring or sprind to spring testing dates are employed.

According to the edumetric hypothesis, some norm-referenced tests are more
sensitive to student growth in Feading and math than otHeY tests. Those tests
with. Tow SGEs measure well the betWeenqindividual differences which become
more and ﬁore stable as students gét older, but do a relatively poor job of .
measuring what students learn during a particular treatment interval. 'ost,
users of MRTs, particularly evaluation specialists, are primarily interested
in heasuring achievement growth. The SGE différences across tests seem to
indicate that commoﬁ]y available MRTs differ considerably in their edumetric
validity, i.e., sehsitivity to instruction.

The implications for educational evaluation of sustaining thHe edumetric
hypothesis are substantial indeed. First of a]i, assuming- the validity of
this hypothesis, it is 1ittle wonder that most of our school-effects studies
have accounted for such minuscule proportions of variance with instructional:
process measures (cf Cooley and Lohnes, 1976). The problem may not rest with
so-called "weak -treatments" but rather with measurement instruments that are
s}stematica11y biased against showing.either significant treatment-control
differences or substantial process-éutcome relationships. When the SGE is
as small as .15 standard deviations, as is the case with several tests at the -
eighth grade level, is it any Londer we find very few "9xemp1ary“'eighth
grade reading and math programs or that Coleman (et al. 1966) could find
so few school variables that correlated with STEP Reading Test scores.
Similarly, it is perhaps no coincidence that at those grade levels where the
SGEs are largest and, presumably the edumetric validity of the tests is

highest, wegdispd a higher frequency of "exemplary" projects. An evaluation

A .
The fact.that both the Stanford and Metropolitan claim to have empirically
determined fall and spring norms makes the substantial differences in summer
SGEs -for these two tests all the more puzzling.

o
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study that employs an MRT with a low SGE may be a priori doomed to add yet
another conclusion of "no significant: d1fference" to the Titerature on
school effects.

\ [

Summer Loss Phenomenon i .
~ Several recent studies have highlighted the fact that Title [ students

achieve above expectation during the reqular school year and lose in relative

' s%anding during the summer months (Pelavin and David, 1977; Stenner et al.,

1977). Title I projects that use fall to spring testing dates often report
substaﬁtia] treatment effect;, whereas projects that use fall to fall or
spring to spring testing dates often report no treatment effects (Pelavin
and David, 1977). In génera], there has been limited appreciation for
the different conc]uéions regarding treatment effects that result from
simply varying testing dates. For example, tentative orocedures in the
O Title I Evaluation System call for aggregating treatment effects without
regard for teéting dates. Similarly, the Joint D1ssem1nat1on Review Panel
typically evaluates reported treatment eflects without cons1d°r1ng testing

- ) l
Tab]e 4 presents standardized growth expectations for the summer
nerijod (spr1ngfio fall). Except for the SAT, all tests exhibit substantial
growth expectations over the summer period. e suggest that an edumetrically
valid achievement test should have a large SGE over the school year and a
small summer SGE. However, since thebsize of both school-year and summer
SGEs can be manipulated by making different assumotions about summer growth,
the data presented in this.paper camnot speak directly to this point. If
empirical data could be collected at three points in time (fall, spring,
fall) for a11-conhon1y used NRTs, then the ratio of summer growth to school-
year growth might address the question of comparative edumetric validity.
Under such an analysis; when SGEs for the summer period approach or exceed
SGEs for the school year, a test's sensitivity to instruction must be
questioned. Large summer SGEs would suggest that /the construct being
measured by the test evidences growth whether or/%ot the student is in school.
Such an instrument would not on1y be relatively less sensitive to ‘instruction-
related achievement growth but wou]d a1s0 presumably be insensitive to special
project treatment effects. Again we emphasize that given the lack of multip@e

. 11



empirical norming points, the summer - school-yéar ratios given in Table 5

may simply reflect variation in publishers' assumptions about summer growth,
The large summer SGEs exhibited by four of the five tests examined in

this paper raises quéstions about how muéh of the report summer loss among

Title [ students is due to .absolute loss in achievement and how much is due

to agégmpt1ons made by publishers. If Title I students actually lose raw

score points over the summer period then we must conclude that there is an

absolute loss in~acquired skills and knowledge. If, however, there is no

raw score change from spring to fall, then the Title I summer loss is relative

rather‘tﬁan absolute and is a function of_publisher assumptions; Discussions .

with other researchers studying this phenomenon suggest that there is some

doubt as to whether the absolute achievement 1oss among Title I students

is as large as is common]j’be]ieved. According to theharguments nresented

in this paper, the amounts of both absolute and relative loss may depend

upon the NRT employed in the evaluation.

The Edumetric Ratio . )

Tﬁe fact that students do not attend school year arqund suggests a
means for computing edumetric validities for commonly used norm-referenced
qnd ériterion-referenced tests. An edumetrically valid fest, i.e., a test
which js sensitive to instruction, should evidence proportionately ‘higher

- SGEs during the school year than during thé summer. If we assume a nine

month school year and a threemonth summer, then any test purporting'to
measure what is taught in school (e.g., reading comprehensionrand math
computation) should evidence a ratio of "school-year SGE" to "summer period ’
SGE" larger than 3:1 (For converience, we term this vaiue the edumetric
ratio). On the other hand, a test of nonverbal rea&bning might evidence

an eduﬁetric ratio near 3:1, indicating that noverbal reasoning (or what “
Cattell (1971) calls Fluid Ability) grows at a constant rate 1argeiy
unaffected by school experiences. ] Tests purporting to measure skills-and
obJect1ves taught in school which show edumetric ratios near “"three" would

probab]y_prove h1gh1y 1nsens1t1ve to treatment effects and might be expected

'to evidence near zero correlations with variables similar to those employed

by Coleman et al. (1966).

Edumetr1c ratios computed separately for different-socio- -economic groups
might provide insight into how differences in out-of-school and in-school
experiences impact on achievement.
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“The edumetn1c rat1o may also prov1de a means of externally va11dat1ng

'cr1terYon referenced’ “test.items. ~Typically - CRT va11dat1on efforts re1y

Y

rheav11y on@content ana1ys1s and Judgements of curr1cu1um experts regarding

—_—

the match between curr1cu1um and ‘whas a test item presumably measures

. Edumetr1c va11dnty of such items. 1s assumed when Judges agree on what concept

or. objective an 1tem 1s measurin Ne su est that rat1n consensus is in-
9 g

' - suff1c1ent evidence to comclude that a test item is edumetrically valid. e
_One more metnodo]og1ca11y defens1b1e aoproach might be to compute edumetric
, rat1os on a set of items Judgedfto be measuring a part1cu1ar concept or

ob3ect1ve and 1nc1ude on the f1na1 -instrument only those:items with high rat1os

" Lastly, a ‘comparison, of SGEs for a w1de1y used achievement and ability _ '
test offer .sonre additional 1nnghts into the aptitude- ach1evement d1st1nct1on
(:reen, 1974). Judging from theory and publisher test descr1Dt1ons, one -
would’ expect gchievement tests to have higher SGEs than ab111ty tests. i'For

ié&ﬂmp]e, the Technical Manual for the Cognitive Abilities Test (Thorndike

and Hagen, 1921) states: "s..The test can be characterized by the following
statements and these characteristics describe behavior that is important to
measur'e for understanding an individual's educational and work potent1a1

(1) The tasks deal with abstract and general concepts, (2) In most cases, |
the tasks require the 1nterpretat1on and use of symbols, (3) In large part,

it s relationships among concépts and symbols with which the examinee must

deal, (4) The tasks require the-examinee to be flexible in his basis for
organizing concepts and symbols, (5) Experience must be used in new patterns,
and (6) Power in working.with abstract’materials is emphasized, rather than
speed" (p.25). Contrast the above description with that given in the technical
manual for the Iowa Test of Basic Skitls, ..."The ITBS provides for-compre-
hensive and continous measurement-of growth in the fundamental skills:
vocabulary, reading, the mecnanics of writing, methods of study, and mathematics.
These skills are crucial to current day-to-day learning activities as well as
to future educational deve]opnent“ (p.3). In the ability test manual, phrases
such as "educational potential," "general concepts," and "interpretation and
use of symbols" are used whereas the achievement test manual uses such terms

as "growth," "fundamental skills," "diagnosis," and "skill improvement."
Clearly the impression one gets from these two manuals is that the Cognitive

- Abilities Test measures something more stab]e and 1ess\sens1t1ve to school

experiences tharlﬂﬁe ITBS, an 1mpress1on wh1ch is not sustained by the SGE data.

\
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Table 7 contrasts SGEs for the Cognitive Abilities Test and the ITBS.

"0 A first observation is that ITBS-Reading SGEs are comparable to CAT-Verbal
SGEs. Thus, the ITBS Reading appears to be almost as sensitive to 1nstruct1on
P as the CAT¢Verbal. - ‘Whether comoarab111ty between the two is due to the

fact that the ach1evement test is actually more an ability test or the ability
‘test is just. a re]abe1ed achievement test, or the distinction between verbal
abiTity and reading is a sham, mérits further study.1 One conc]us1on.appears
disconcerting1y clear, the ITBS-Readihg appears to be 6n1y slightly more ’
edumetrically valid than the CAT-Verbal. How serious this predicament is
depends on whether one elects to fault the CAT for being too much like an -
achievement test or the IT8S for being too much 1ike an ab111ty test.
“The CAT Quant1tat1ve appears. to be.less edumetr1ca11y valid than the
ITBS Tota1 Math, but .more sensitive to “instruction than the-CAT-Nonverbal.
Since the CAT- Quant1tat1ve 1tems Toaded highly on the nonverbal jfactor and
failed to define a- quant1tat1ve factor (Thorndike and Hagen, T?é],gp.32)
one is left with the possibility that the Quantitative items dre simply a
mixture of items similar to ITBS-TGté] Math items and nonverbal reasoning
items. Had the Quant1tat1ve Scale he]d more true to its label, we suspect
that the SGEs would more c1ose1y approximate thos% for [TBS- Tota1 Math
Finally, the CAT-Nonverbal evidences- the Towest S&E. Whether the nonverba] N
growth’ expectat1ons for the summer per1od are prooortional to the schoo1
year, 1nd1cat1ng 1ittle school effect, is a quest1on requiring further study.

A Prospectus For Research
A major thesis of this paper is that policy dec1s1ons based upon grade- .
to-grade and test-to-test comparisons rest on a potentially shaky foundation.
If the SGE index is meaningful and. the analyses based upon it are valid,
_ then a potent1a11y large number of research findings merit re- exam1nat1on‘
o Grant1ng the far-reaching policy implications inherent in our assert1ons
and the need to establish quickly whether or not these assertions are valid,
~we offer—the following research agenda.

IWe are not suggest1ng that Just because two tests have similar SGEs they are
necessarily measuring the same thing. We are suggesting that,evidence ‘of
comparable SGEs when added.to information that disattenuated/iAter-test
correlations approach 1.00 provides a pretty strong case for the fact that
the two tests measure the same psycho]oa1ca1 construct.

12 ‘ A
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- Submit the SGE concept to comprehensive analysis&by measurement
specialists focusing upon the conceptual basis for the index

»
e T

- -

4 - and assumptidns underlying its computation. i g X
o .

- Compute SGEs for all subtests of commBn]y used achievemegt
and ability tests marketing dur1ng the past twenty yea S, and
compare SGEs across grades and subtests. Some form of mu1t1 -method,

multi- tfait

gnalysis might prove usefu1 in such a substudy : _\k

ony Conger:- personal commundcat1on)

[

(suggest’”.u

- Conduct aj;if- ehens1ve content analysis of common]y used NRTs °
to dete¢m1ne the extent to wh1ch item content type, or format
contribute to var1ab111ty in SGEs across’tests (suggested by

- - Joe Haenn persona] commun?cat1on) ‘ '

- GConduct a meta dnalysis of reperted treatment'effects across ar
wide range of studies to determine whether treatment effectS\are
correlated with SGEs. Pre11m1nary 1nvest1gat1ons suggest that
this may be a particularly fru1tfu1 area for further 1nvest1ga-

tion.

- Conduct a logical and empirical analysis of the summer Toss
phenomenon found among Title I/%tudents. \Estimate, if possible,
what proportions of the Toss are relative and absolute, and
examine ways these proportioné di%fer depending upon which NRT
is used. Also conduct an item analysis to determine which skills

evidence the largest losses over the summer.

- Conduct a preliminary investigation of the relationship between
shifting edumetric validity and the Scholastic Aptitude Test
score decline. ’

- Compute SGEs for a sample of criterion-refefenced tests and
investigate the claim that the SGE provides a useful index
for comparing edumetric validities of CRTs and NRTs. |

~

- - Conduct a logical and empirical examination of the effects of
AR out-of-level testing on the edumetric validity of NRTs.

2 The above reéearch agenda will first adgress the utility and validity
of the SGE concept and then proceed to examine selected implications of
sustaining the edumetric hypothesis. The current nationwide interest in
basic skills testing makes the topie\of the proposed research particularly
policy relevant at this time. :

13 L
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: v . "TABLE 1
RAN SCORE TQ/P'E?RC\ENTILE TABLE FOR. BEGINNING AND END
. OF FIRST GRADE ON CTBS, LEVEL B -
; . ~Total Reading .
‘. ' o :
o~ k/u.,n c. X . .o, ~
b . Beginning of_'Fix'\stGr"a’de o EndaofFlrst Grafje
Raw Score " Percentife . . Raw Score : Percenule
T . .
73-84 ¢ 99 . .. 84 R 99
872 - 98 8 - %
65-67 ) 97 84 ) 97
61-64 R 96 ' 84 96
59-60 ' 95 _ 84 . 95
57.58 93 83 94
55-56 L 93 . . 83 o) 93
5354 - . 192 ) ' 82 .92
. 52 - 91 : . 82 9N
| 3 - 50 N 44 59 . 50
' 31 49 @ © 58 49
31. 48 : a 58 48
) 31 47 ’ ‘ 57 47
- 31 46 ) y 56 46
30 45 _ . , . 55 . 45
29 N 44 ; / 54 ; . 44
29 43 . 53 .43
29 42 . 53 42
29 41 ~ _ 52 41
\_\_’_:\“"\-/‘ N "7.\—/“",\_:—_—1'#-"1 R T
20 10 . " 32 \ 10
19 9 ' a 31 9,
18 8 ’ ' 30 . 8
18 - 7 29 7
’ - 18 6 28 6
18 5 oo © 27 5
17& 4 : 25-26 4
16 3 24 3
15 2 . 21-23 2
0-14 1 0-23 1
t -
7 »
. i/ ,
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Stanford was normed in fictaber and Hay

2!'[115 was normed in Noveber

Yo was normed in Hoyowber and May

LTS was nomed fn Apri
Metropolitan was nornmd[

in October and April
I computing SGE conld nol be folloved given that

Stanford — 11pS

e j
] .
R " TABLE 2 ,
- o SINDARDTZED GROWTIL EXPECTATIONS FOR SELECTED T0STS
’ MD- GRADES. (S0TILE) '
{STAHDARD DEGIATION UNITS)
] ‘ ) k .
¥ ' ' , S e
. TOIAL RADIIG T
. - /," '
Spring to Spring / J P y
v frade Perind Stmnrm'tll 'I,TBS;" U\IU‘Ju CTBSJSQ l'1éutm|mlitan5
7= 2. A N IR
274 3.0 G e B il g 99 |
-0 56 mo g 52 1 -
\ / ‘ . - : |
/’4.7;- 6.1 A A7 Al ? G
. / ' /A . ‘ ;
v : C
ST B 36 20 A Ry
v | ‘/[
6.7 - 7.7 N R 3 N -0
'/ ! »r;'v ' »'
1.7 - 8.7 N B i Al
| - \
8.7-9.7 ' .20‘r 3 25 il ? 2

’

7 - Standard procedure f
spring to spring norms are not availahle for indicated levels of the MAT
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1
)
TOTAL HATH
v \j} - !
CAi-27 B tetropolilan
R RN v
I ’ ‘\ .
} 1
1] 99 99 M
\ \ ‘a - [y
\ » '
A1 a1 56 R
7 6 I&T‘j ?
67 A9 %;@ N
A9 36 0 M
. A 30 8
EL 28 B ?
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. ’ \ | ) \
21‘ 2.1 \ I L TR 5l 1,00

3137 ﬂ.-w' ST B 1 M
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1=, RV 1| 10 30 o 8
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| mEr '
: STMIDARN T GROWIIL EXPECTATIONS (SOILE) TOR SELTCTED TESTS AND GRADFS
h . ( (STRIDARD DEVIATIONS)
- I 0L e SR
Spring to Tall 0L READING 10T Bl : |
© Arade Porigd Slanford IT1S (M-11 CIBS - Holropalitan Stanford nes CAT-77 {Ins Melropolilan
4
2.0 3.1 1 K AY 15 15 2 5 36
ST ‘ .
' NG .
37 -4 X 2 QA K 05 3 25 2 25
st w0 U ] A T N
“ . ' fﬂ
1761 o 2 * 15 17 18 10 25 n 20 0 g
- l . ) . ’
6.7 - 7.1 7 20,6 12 25 N N 1 20 Wy
[
1780 10 B A0 36 15 2 i 15 6
8.7 9.1 0. 10 S A | N 20 ) 0

) / ¢

7 - Could not compute these values rom information in the CTDS manuals.
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TARLE
RATLO-O SUNHER GROWTIL EXPECIATTON TO SENOOT YEAR T CIAT 100 (ST

AL REAING ., : 0 M |
irado Stanford JI8S (NI I (TRS Metropolitan ! Stanford 1118 CAT-17 s Holrapal i Lan
? A 5] Al o 1 16 sy
§
3 0 05 X% b 1.0 06 66 0 R
¥ ) (’ X .
4 0 56 B 2 “ NI 03 ?
v R " ‘
; I I A2 60 16 5 A 67 100 \
] ”/, '
6 + 6l 6 67 1,00 06 . 6l R 5 .67
_ ,
,‘ NI
7 36 Ry 113 56 300 - 7l L 100 7.0
g N K A6 ) U | F R ! 1,00

s an i¥lustration the growth expectation aver the sumer interval on the CTBS Reading scale (for second graders) is 70% of the reqular
school year growth expectation for a, 5th percentile student. o

M Growth expectation over the sumer peviod is zern. ¢
? - Could nol compule this value from mformation provided in the AT Hanyal.,
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TABLE 6

STANDARDIZED GROWTH EXPECTATIONS FOR
THE IOWA TEST OF BASIC SKILLS AND THE
COGNITIVE ABILITIES TEST ;

, ‘ - Cognitive
- "Cognitive™ Abilities | Cognitive
[TBS <Abilities [TBS Test { Abilities
, Reading - Test- Total Quantita- | Test

Comprehension _ Verbal: 1 Math tive ) Monverbal

3.7 - 4.7 .74 '741 .91 . .71 |- .38

4.7 - 5.7, 4 61 71 .52 .38

5.7 - 6.7 .57 .52 .67 .38 .23

6.7 - 7.7 .47 .47 .49 .36 .20

7.7 - 8.7 41 .30 47 C 36 .23
8.7 - 9.7 .33 .30 33 .28 23
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